The Hepatobiliary and Pancreatic Oncology Group of the Japan Clinical Oncology Group (JCOG) was constituted in April 2008 to develop new standard treatments for hepatobiliary and pancreatic cancer. In pancreatic cancer, the Hepatobiliary and Pancreatic Oncology Group focuses on establishing standard chemotherapy or chemoradiotherapy for unresectable locally advanced disease. The JCOG 0506 study was a Phase II study of gemcitabine alone to examine its efficacy and safety in patients with locally advanced disease. The results in survival significantly exceeded expectations, and gemcitabine monotherapy has come to be regarded as the provisional standard therapy by our group. Following JCOG 0506, the JCOG 1106 study, which is currently under investigation, is a randomized Phase II study to evaluate the efficacy of induction chemotherapy with gemcitabine in combination with S-1 chemoradiotherapy and select a candidate therapeutic agent in a Phase III study comparing with gemcitabine alone. The JCOG 0805 study was a randomized Phase II study comparing S-1 monotherapy with gemcitabine plus S-1 combination therapy for unresectable biliary tract cancer. As a result, gemcitabine plus S-1 combination therapy was considered the more promising candidate in comparison with the gemcitabine plus cisplatin combination therapy in a subsequent Phase III trial. The Hepatobiliary and Pancreatic Oncology Group is planning a Phase III study to compare gemcitabine plus S-1 combination therapy with gemcitabine plus cisplatin combination therapy (JCOG PC1113 study). No standard postoperative adjuvant treatment has been established. We plan to conduct a Phase III study to compare S-1 as adjuvant therapy after surgery with surgery alone in patients with biliary tract cancer (JCOG PC1202).
INTRODUCTION
Hepatobiliary and pancreatic cancers have a high incidence and are associated with high mortality rates, not only in Japan, but also around the world. Despite the poor prognosis, no standard chemotherapeutic regimens were established for these cancers for a long time.
In Japan, based on the results of single-arm Phase I and II studies (1 -4) , gemcitabine was approved for the treatment of pancreatic cancer in 2001, and for the treatment of biliary tract cancer in 2006. S-1, a mixture of tegafur, gimeracil and oteracil potassium, was also approved for the treatment of pancreatic cancer in 2006, and for the treatment of biliary tract cancer in 2007. Furthermore, in a Phase III study conducted mainly in Europe, sorafenib showed survival benefit in patients with unresectable hepatocellular carcinoma (HCC) (5) , and in 2009, this drug was approved for the treatment of HCC in Japan. Thus, some agents have shown beneficial effects and have come to be established as standard or available treatments for these cancers. Nonetheless, treatment remains unsatisfactory, and in order to improve the survival in patients with these cancers, not only more effective treatments for unresectable disease, but also more effective postoperative adjuvant therapy regimens for patients who undergo surgical resection need to be developed.
The Hepatobiliary and Pancreatic Oncology Group (HBPO group) of the Japan Clinical Oncology Group (JCOG) was constituted in April 2008 to develop new standard treatments for hepatobiliary and pancreatic cancer. The HBPO group started with a membership of 16 institutes initially, and at present, 26 institutes are registered as active members. Furthermore, .30 institutes participate in regular meetings of the JCOG.
HEPATOCELLULAR CARCINOMA
Various treatment modalities, including resection, local ablation, transcatheter arterial chemoembolization and liver transplantation have been employed as local therapeutic strategies for the treatment of HCC. Intra-arterial infusion chemotherapy and systemic chemotherapy have also been used for the treatment of advanced HCC. Thus, the treatments for HCC are diverse, and appropriate strategies are selected for each patient according to the tumor stage and the grade of liver dysfunction. Although hepatic arterial infusion chemotherapy, which is applied for patients with advanced-stage HCC such as those with portal vein tumor thrombosis and/or huge tumors, has provided high response rates, the survival benefit of this treatment modality in HCC patients has never been confirmed. No standard systemic chemotherapy had ever been established until sorafenib was approved.
Sorafenib is a small-molecule multi-kinase inhibitor that inhibits several kinases such as Raf kinase, vascular endothelial growth factor receptor and platelet-derived growth factor receptor-b tyrosine kinases. A large randomized controlled trial of sorafenib versus placebo (the SHARP trial) in patients with advanced HCC and good liver function (Child-Pugh class A) demonstrated that sorafenib prolonged the survival in patients with advanced HCC (5) . As a result, sorafenib has been applied as standard chemotherapy for the treatment of advanced HCC in many countries, including Japan.
New compounds have been investigated for HCC in clinical trials, including Phase III trials, conducted by pharmaceutical companies in various study settings, such as first-line therapy in comparison with sorafenib, second-line therapy ( placebo-controlled trial) and in combination with local treatments. To date, however, no compound has yielded satisfactory results. Although sorafenib is the only antitumor drug that has shown survival benefit, the direct antitumor effect of the drug is not remarkable; the response rate has been reported to be only around 2 -4%. Thus, there remains much room for improvement of the treatment efficacy and we think it is necessary to develop more effective treatment regimens containing sorafenib. The HBPO group is considering clinical trials using sorafenib to develop more effective treatments, e.g. combination of hepatic arterial infusion chemotherapy with sorafenib.
BILIARY TRACT CANCER
Bile duct cancer is subdivided according to the anatomic location of origin into intrahepatic and extrahepatic cholangiocarcinoma, gallbladder cancer or ampulla of Vater cancer. Each of these types of cancer has characteristic features and the treatment strategies and prognoses differ. Furthermore, most patients present with obstructive jaundice at diagnosis, and biliary drainage is generally needed before any of the aforementioned treatments. These characteristics of biliary tract cancer have made it difficult to evaluate the efficacy of chemotherapy for biliary tract cancer, resulting in a paucity of high-quality clinical trials.
In Japan, gemcitabine and S-1 were approved for the treatment of biliary tract cancer in 2006 and 2007, respectively, based on the results of single-arm Phase II studies of the two drugs. Recently, a randomized Phase III study (ABC-02) comparing gemcitabine alone with gemcitabine plus cisplatin (GC) was conducted in the UK (6) , which demonstrated a statistically significant improvement in the overall survival in the GC group when compared with that in the gemcitabine-alone group. The BT22 study was conducted to confirm the efficacy and safety of GC therapy as a company-initiated trial in Japan, and similar results to those of the ABC-02 study were demonstrated in Japanese patients with biliary tract cancer (7). Thus, GC therapy has come to be recognized as the standard chemotherapy for unresectable biliary tract cancer. Based on these results, treatment with cisplatin in combination with gemcitabine was approved for the treatment of biliary tract cancer in Japan in February 2012.
On the other hand, S-1 or gemcitabine plus S-1 (GS therapy) was demonstrated to provide high response rates and good survival rates in Phase II studies (4, 8) , and S-1 or GS therapy was expected to yield a superior benefit to GC therapy. Therefore, the HBPO group conducted a randomized Phase II study comparing S-1 monotherapy with GS therapy (JCOG 0805 study) to examine the efficacy and safety of the two regimens and to select the more promising one for a subsequent Phase III trial of treatment for unresectable biliary tract cancer in (Fig. 1) (9,10) . The main eligibility criteria of the JCOG 0805 study were the following: (i) clinically diagnosed with biliary tract cancer, which includes intrahepatic cholangiocarcinoma, extrahepatic cholangiocarcinoma, gallbladder cancer and ampulla of Vater cancer and histologically proven adenocarcinoma or adenosquamous carcinoma; (ii) recurrent or unresectable biliary tract cancer; (iii) no previous therapy against biliary tract cancer except surgery; (iv) no previous chemotherapy or radiotherapy for any other malignancies; (v) ECOG performance status of 0 or 1 and (vi) adequate organ function. The regimen that shows the higher point estimate in terms of the proportion of 1-year survival will be considered to be more promising. We assumed that the 1-year survival rate of one regimen is 30% and that of the other regimen is .40%. In this situation, the sample size ensuring at least 85% probability of correct selection of the more effective regimen is 98 patients, with 49 patients in each of the two arms. Considering the likelihood of some ineligible patients being enrolled, the total number of patients was set at 100 (9) .
In the JCOG 0805 study, 101 patients were enrolled between February 2009 and April 2010, with 51 allocated to the GS arm and 50 to the S-1 arm. The 1-year survival rates were 52.9 and 40.0%, the median overall survival rates were 12.5 and 9.0 months [hazard ratio 0.86; 95% confidence interval (CI): 0.54 -1.36; P ¼ 0.52)] and the median progression-free survival rates were 7.1 and 4.2 months (hazard ratio 0.44; 95% CI: 0.29 -0.67; P , 0.0001), respectively, in the GS arm and S-1 arm. The most common toxicities were hematological toxicities, fatigue and rash. Grade 3 or 4 toxicities were generally more frequent in the GS arm than that in the S-1 arm, although both treatments were quite well tolerated. As a result, GS therapy was considered as the more promising candidate in comparison with the GC regimen in a subsequent Phase III trial (10) . The HBOP is planning a Phase III study to compare GS therapy with GC therapy (JCOG PC1113 study), with the aim of determining whether GS therapy could be established as a new standard therapy for unresectable biliary tract cancer (Fig. 2) .
Although surgery currently remains the only potentially curative treatment, most patients develop recurrence. An effective adjuvant therapy is required after surgery to increase the curability of the surgery and to prolong the survival in patients with biliary tract cancer who undergo surgery. To 
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JCOG Hepatobiliary and Pancreatic Oncology Group date, since no large randomized controlled trials of adjuvant therapy have been conducted, no standard postoperative adjuvant treatment has been established. We consider S-1 as a potential candidate for adjuvant therapy, because a high response rate of 35% was demonstrated to S-1 in a Phase II study for unresectable biliary tract cancer (4). S-1 has also been already established as a standard adjuvant therapeutic agent for the treatment of gastric cancer. Surgical methods for the treatment of biliary tract cancer are highly diverse, including pancreaticoduodenectomy, hepatectomy, etc., when compared with those for gastric cancer. Therefore, a feasibility study of S-1 chemotherapy after surgery was conducted by a study group comprising some member institutes of the HBPO group. A treatment completion rate of 82% was achieved. The most common grade-3 toxicity was neutropenia (18%), and the rates of other grade 3 adverse events were under 5% (11) . Therefore, S-1 is considered to be suitable as a postoperative adjuvant therapeutic agent for the treatment of patients with resected biliary tract cancer. Based on these results, we plan to conduct a Phase III study to compare S-1 as adjuvant therapy after surgery with surgery alone in patients with biliary tract cancer (JCOG PC1202).
PANCREATIC CANCER
Pancreatic carcinoma is a disease with one of the worst prognoses; the 5-year survival rate of patients diagnosed as having pancreatic cancer remains at 5 -10%. Since it is difficult to diagnose pancreatic cancer at an early stage, 70 -80% patients with pancreatic cancer have unresectable disease, including locally advanced or distant metastatic disease, at diagnosis. Since gemcitabine demonstrated a better survival benefit when compared with 5-fluorouracil (5-FU) in a Phase III study (12) , it has been widely used as the standard chemotherapy for unresectable pancreatic cancer for .10 years. Despite a number of new compounds, including molecular-targeted agents, having been examined in combination with gemcitabine, no regimen, except for gemcitabine plus erlotinib, has been demonstrated to provide statistically significant improvement in the overall survival over gemcitabine alone (13, 14) . Thus, the prognosis of these patients with this cancer remains poor, and the development of more effective treatments for pancreatic cancer is urgently needed. Under these situations, it is important to continue the development of new compounds in industry-initiated clinical trials and also participate in global registration trials. On the other hand, the HBPO group also considers itself as having the important role of establishing standard chemotherapy or chemoradiotherapy for unresectable locally advanced disease or postoperative adjuvant therapy.
With regard to treatments for unresectable locally advanced disease, we first conducted a Phase II study of gemcitabine alone to examine its efficacy and safety in patients with locally advanced disease of the JCOG 0506 study (15) . This study was conducted to be foreseeing a Phase III trial comparing gemcitabine monotherapy with conventional chemoradiotherapy using 5-FU, which, at that time, was used as a standard therapy for locally advanced disease. The main eligibility criteria of the JCOG 0506 study were the following: (i) patients with histologically or cytologically proven pancreatic adenocarcinoma or adenosquamous carcinoma; (ii) International Union Against Cancer clinical stage III (T4N0-1 and M0); (iii) no previous chemotherapy or radiotherapy for any other malignancies; (iv) ECOG performance status of 0, 1 or 2 and (v) adequate organ function. The primary endpoint of this study was the 1-year survival rate. A sample size of 50 was required for a one-sided a of 0.20 and b of 0.10, with an expected 1-year survival rate of 40% and a threshold 1-year survival rate of 25%. Fifty patients were enrolled from January 2006 to February 2007 in this study. The results revealed a median overall survival of 15.0 months with a 1-year survival rate of 64.0% (Table 1) , which significantly exceeded expectations. The toxicities were generally mild and the drug was well tolerated. Furthermore, a randomized controlled trial of gemcitabine vs. conventional chemoradiotherapy using 5-FU and cisplatin failed to show any survival benefit of chemoradiotherapy (16) . Based on these results, gemcitabine monotherapy has come to be regarded as the provisional standard therapy by our group (Table 2) . 
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A clinical trial conducted in the USA comparing gemcitabine plus radiotherapy vs. gemcitabine alone reported that the overall survival rate was superior in the combined treatment group when compared with that in the gemcitabine-alone group in patients with locally advanced pancreatic cancer (17) . Furthermore, chemoradiotherapy using S-1 demonstrated promising efficacy in a Phase II study, which was conducted as an in-house trial of some member institutes of the HBPO group; the median overall survival was 16.2 months (18) . There is a possibility that new methods of chemoradiotherapy might improve the survival, especially prolonged survival of .2 years. Thus, in order to develop more promising new chemoradiotherapies, we conducted a randomized Phase II study of two chemoradiotherapeutic methods, one consisting of S-1 chemoradiotherapy and maintenance therapy with gemcitabine, and the other consisting of induction gemcitabine chemotherapy for 3 months followed by S-1 chemoradiotherapy and maintenance therapy with gemcitabine (JCOG 1106 study).
The JCOG 1106 study is a multi-institutional open-label randomized Phase II study to evaluate the efficacy of induction chemotherapy of gemcitabine in combination with S-1 chemoradiotherapy and select a candidate in a Phase III study comparing with gemcitabine alone (Fig. 3) . The main eligibility criteria of the JCOG 1106 study were as follows: (i) clinically diagnosed with pancreatic cancer without distant metastasis, and histologically proven adenocarcinoma; (ii) no previous chemotherapy or radiotherapy for any other malignancies; (iii) ECOG performance status of 0 or 1 and (iv) adequate organ function. The primary endpoint is the overall survival, and we shall select the treatment method providing the better survival benefit between the two for use in a subsequent Phase III study. The 1-year survival rate of the two treatments would be expected to be .60% at least, because that of patients administered gemcitabine monotherapy was 64% in the JCOG 0506 study. The sample size is 100 patients and this study is under investigation in September 2012.
FUTURE DIRECTION
In hepatobiliary tract and pancreatic cancers, major advances have been made in relation to the establishment of standard treatments in recent years. However, the survival of patients with these cancers still remains dismal. The HBPO group considers it essential to actively conduct clinical trials to establish more effective standard treatments, including a combination of chemotherapy with local treatments including surgery or radiotherapy.
In HCC, many clinical trials using new agents are conducted as an Asian study including Japan or a global study. However, it is difficult to conduct investigator-initiated trials in HCC, because there are various differences in the etiology and treatment strategy among Asian countries, Japan and Western countries. However, it is also important for the HBPO group to discuss Asian studies on HCC and biliary tract cancer in the future, because these diseases are very common in Asia, compared with Western countries.
Establishment of standard therapies for relatively rare tumors is urgently needed. We are planning to conduct a Although our HBPO group is growing in size, only 26 institutes are active members of the group. On the other hand, .30 institutes participate in our regular meetings as observers. It is therefore also important to increase the number of institutes as active members so as to make it possible to conduct larger clinical trials of higher quality in the future.
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